Water samples were also drawn from each bottle and analyzed for dissolved oxygen content using the Carpenter modification of the Winklet method. Duplicate samples taken periodically throughout the cruise show the oxygen determination to have a precision of approximately 0.01 ml/l. Finally, duplicate water samples were analyzed aboard ship for nitrate, nitrite, phosphate, and silicate using a fourchannel autoanalyzer. Comparison of duplicate samples showed that the concentrations of nitrate, phosphate and silicate had a precision of better than 0.1/xg at/1. Concentrations of nitrite were found to be negligible within the western Gulf of Mexico.
subtracted from the STD readings to obtain the depths at which the water samples were taken. A comparison of the temperatures from the deep sea reversing thermometers and the STD readings showed that they differed by less than 0.01øC. Therefore uncorrected STD temperatures are assumed to be accurate to 0.01øC and are used for all of the water samples. Replicate water samples were drawn from each bottle and used to determine salt content, using.a University of Washington conductivity bridge. Salinities were determined with precision (difference between replicate samples) of about 0.002 %o.
Scatter diagrams of all the temperature and salinity data collected during cruise 78-G-3 are presented in Figure 2 . This figure shows tight T-S correlation for the western Gulf of Mexico. The scatter found at temperatures greater than 18øC was caused by water samples taken on the continental shelf.
Water samples were also drawn from each bottle and analyzed for dissolved oxygen content using the Carpenter modification of the Winklet method. Duplicate samples taken periodically throughout the cruise show the oxygen determination to have a precision of approximately 0.01 ml/l. Finally, duplicate water samples were analyzed aboard ship for nitrate, nitrite, phosphate, and silicate using a fourchannel autoanalyzer. Comparison of duplicate samples showed that the concentrations of nitrate, phosphate and silicate had a precision of better than 0.1/xg at/1. Concentrations of nitrite were found to be negligible within the western Gulf of Mexico.
Scatter diagrams of dissolved oxygen, nitrate, phosphate and silicate versus or0 (potential density) are presented in Figure 3 . If one accepts the fact that water masses tend to spread along potential density surfaces, then these scatter diagrams can be used to locate the density surfaces along which the prinicipal water masses spread in the western Gulf Nowlin, 1977, 1982] and has been attributed to the presence of tropical Atlantic central water [Metcalf, 1976] [Metcalf, 1969] at depths of 600-800 m. The potential densities at the salinity maximum and the salinity minimum of the T-S diagram (Figure 2 ) are 25.40 mg cm -3 and 27.60 mg cm -3, respectively. The salinity maximum characterizes Gulf water [Nowlin, 1972] and the salinity minimum indicates the presence of Antarctic intermediate water [Wust, 1964] .
The relationships of salinity, oxygen, and nutrients to water masses and potential density or0 are summarized in Table 1 . Also included are the ranges of concentrations found on selected density surfaces during cruise 78-G-3 and the depth ranges of the density surfaces. The wide concentration ranges associated with a particular water mass are probably due to the relatively wide (vertical) spacing be- 
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Density Sections
The density section extending from the Texas shelf to the Campeche Bank is displayed in Figure 6 . Superimposed upon the density field are the positions of the principal water mass extrema. The conformity of the extrema to the density field is clearly shown. All extrema dome up with the isopycnals in the north (stations 8-11) and are depressed in the south (stations 11-14) .
To reduce the number of figures shown in the text, we choose to display the variations of the depth of the nutrient extrema by presenting vertical sections of potential density with superimposed nutrient, oxygen, and salinity extrema. Three additional sections within this region are shown in Figure 7 . The locations of the stations used to construct these sections can be found in Figure 1 .
The general distribution of nutrients, oxygen, and salinity along each of these sections is consistent with that described above for the section extending from the Texas shelf to the Campeche Bank. On each of the sections, the property distributions are closely associated with the geostrophic flow regime as described by Merrell and Morrison [1981] . 
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Salinity ( process. The easiest explanation is that the difference is not statistically significant due to the accuracy or precision of the older data. The C-14 data presented here are accurate to 4 %0. Another possibility is that C-14 differences are due to the dissolution of biological particulates which have carried down bomb-produced C-14 from the surface waters. Figure 9 shows a plot of Ra-226, silicate, oxygen, potential temperature, and salinity as functions of depth at station 13. Below the thermocline, radium is as well mixed as the other water mass tracers measured thus far in the western gulf. The average near-bottom concentration for radium in the Gulf of Mexico is 13.2 +/-0.2 dpm/100 1 [Key, 1981] . This value is slightly higher than for the Caribbean (12.3 +/-0.8 dpm/100 1). Values in the deep western gulf (13.4) appear to be a bit higher than in the deep eastern gulf (13.0), but the difference is near the error level. At least the difference is in the direction one would expect (i.e., older water in the western gulf should have slightly higher radium concentrations due to addition from the sediments). Radium activities in the deep waters of the Gulf of Mexico and Caribbean Sea are lower than those found at comparable depths in the adjacent North Atlantic. This is a direct result of the 'normal' vertical radium-226 distribution, which generally increases with depth, and the relatively shallow sills over which the deep waters of the gulf and Caribbean flow. Because waters below sill depth in the gulf and Caribbean must come from depths in the Atlantic which are at or above sill depth, the deep water radium concentrations are relatively low inside these basins. If the deep water had slow mixing rates, one would expect measurable gradients in the vertical radium distribution in these basins due to diffusive addition from the sediments. In reviewing published data, Key [1981] found no significant vertical gradients in deep water radium concentrations in the gulf or Caribbean.
Contrary to the relatively low bottom concentrations, surface concentrations of Ra-226 are relatively high. The value of 9.3 +/-0.3 measured at station 13 is significantly higher than the surface Atlantic average of 7.4 dpm/100 1 reported by Broecker et al. [1976] . This difference has been discussed in detail by Reid et al. [1979] and probably can be attributed to radium flux from the large shelf areas of the gulf. Carbon 14 concentrations in the deep western gulf are higher than previously reported. This may be due to dissolution of carbonate particles at depths which have incorporated bomb produced C-14 from surface waters. An analysis of the carbonate system in this region is necessary to resolve this problem.
The average near-bottom concentrations for radium in the deep gulf is 13.2 +/-0.2 dpm/100 1. This value is slightly higher than for the Caribbean Sea (12.3 +/-0.8 dpm/100 1). Values in the deep western gulf (13.4 dpm/1001) appear to be a bit higher than in the deep eastern gulf (13.0 dpm/1001), but the difference is near the error level. The average surface radium 226 concentrations in the western gulf is 9.3 +/-0.3 dpm/100 1 which is significantly higher than the worldwide __ average. This is probably due to radium flux from the large shelf areas of the gulf.
Finally, a near-bottom radium 226/radon-222 distribution within the western gulf had a radon surplus of 4.2 dpm/cm 2 as opposed to other profiles in the gulf which had a mean surplus of 0.2 +/-O. 1 dpm/cm 2. One explanation of this is that the larger excess was swept off the Campeche Scarp and advected into the area.
